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Supplementary figure 1 

 

Supplementary figure 1: Inhibition of CD25 expression on T cells early post-

activation inhibits T cell proliferation only minimally. (a) Efficacy of siRNA 

technology in suppressing activation-induced up-regulation of CD25 24 h and 48 h after 

polyclonal T cell activation by CD3/CD28 Dynabeads. Functional assessment of Ag-

specific T cell activation 7–10 days post-stimulation by Ag-loaded mDCs using identical 

siRNA nucleofected T cells. (b) Proliferation and quantification of absolute numbers of 

proliferating CD4+ T cells nucleofected with control or CD25 siRNA as measured by 

CFSE dilution following culture with Ag-loaded mDCs pre-treated with daclizumab (Dac 

or Dacliz.) or control Ab in a representative experiment. Right panels depict group data 

(n = 4). (c) Percentage of cytokine-producing proliferating CD4+ T cells and (d) 



 

quantification of absolute numbers of cytokine-producing proliferating CD4+ T cells. 

Gating was set from isotype controls. Percentages of proliferating CD4+ T cells and T 

cell numbers were normalized between different experiments to control siRNA (= 100%). 

n = 4, *P < 0.05; ns = not significant. Mean values are shown ± SD. 



 

Supplementary figure 2 

 

 

 

Supplementary figure 2: Inhibitory effect of daclizumab on T cell expansion does 

not require binding to Fc-receptors. (a) CFSE stained T cells were co-cultured with 

mDCs in the presence of 20 µg ml-1 control antibody MA-251 (first column), 20 µg ml-1 

daclizumab (second column; Dac) or 20 µg ml-1 daclizumab-Fab fragment (third column; 

Dac-Fab). T cell proliferation was analyzed after five, seven, nine and fourteen days of 

co-culture (row 1–4). Blue populations represent proliferated CD8+ T cells whereas pink 



 

populations demonstrate expansion of CD4+ T cells. One representative experiment is 

shown. (b) Group analysis of proliferating CD8+ T cell (left panel) and CD4+ T cell events 

(right panel) at day five, seven, nine, and fourteen of co-culture. Pooled data (n = 2–4). 

*P < 0.05, ***P < 0.001. Mean values are shown ± SEM. 



 

Supplementary figure 3 

 

Supplementary figure 3: Human myeloid DCs lack CD122 expression and show 

impaired maturation in presence of immune complexes. (a) CD122 mRNA levels in 

iDCs and mDCs were compared to levels in the T cell line (TCL) Kit225-K6. These data 

are representative of three independent experiments. (b) FluHA-loaded DCs were 

matured for 48 h by the addition of either stimulation cocktail (SC) only (Control; first 

row), in the presence of 100 IU ml-1 IL-2 (IL-2; second row), 10 µg ml-1 daclizumab (Dac; 



 

third row), a combination of IL-2 and daclizumab (IL-2+Dac; fourth row), IL-2 and 10 µg 

ml-1 anti-CD122 antibody (IL-2+α-CD122; fifth row), IL-2 and 10 µg ml-1 anti-CD132 

antibody (IL-2+α-CD132; sixth row), immune complex (IC+SC; seventh row), or immune 

complex only (IC only; eighth row). After maturation, cells were stained for surface 

markers CD80, CD83 and CD25 (black open histograms) and appropriate isotype 

controls (gray filled histograms) and were analyzed by flow cytometry gated on CD11c+ 

cells. Percentages of surface marker expression are depicted above the histograms. 

Model immune complexes were prepared by mixing mouse anti-human IgG-PE (BD) 

with the chimeric monoclonal antibody rituximab (Fc portion of human IgG1 Ab) in a 1:2 

molar ratio. 



 

Supplementary figure 4 

 

 

 

Supplementary figure 4: Kinetics of CD25 and IL-2 expression on activated T cells. 

Purified T cells were analyzed for expression of CD25 and IL-2 before or 10 h, 24 h, 48 h 

and 72 h after polyclonal stimulation (CD3/CD28 Dynabeads at a 0.3 : 1 bead to T cell 

ratio). During the last 5 h before harvesting, cells were incubated in the presence of 

Brefeldin A. Data are presented after gating on CD4+ T cells (pink) and CD8+ T cells 

(blue). T cells were cultured in absence (top panels) or presence (bottom panels) of IL-2 

neutralizing Ab used in saturating concentration. 



 

Supplementary figure 5 

 

 

 

Supplementary figure 5: Partial restoration of signaling to exogenous IL-2 in the 

Ag-nonspecific system by CD25 expressing mDCs. Co-culture of T cells and mDCs 

were set up with additional exogenous 50 IU ml-1 IL-2 for 10, 20, 30 or 60 min. 

Phosphorylation of Stat5 was analyzed by flow cytometry gated on CD4+ T cells. (a) 

Gray filled histograms represent basal Stat5 phosphorylation, open histograms 

symbolize IL-2 induced phosphorylation. Percentages of phosphorylated Stat5 T cells 

are depicted above the histograms. In this figure, 64% suppression of Stat5 

phosphorylation by daclizumab and 10.9% restoration by mDCs were observed. (b) 

Group analysis (n = 11). *P < 0.05, ***P < 0.001. Mean values are shown ± SD. 



 

Supplementary figure 6 

 

 

 

Supplementary Figure 6: pStat5 signaling and expansion of T cells in the Ag-

specific system without exogenous IL-2. (a) Group data representing analysis of 

pStat5 signaling of Ag-specific T cells (Flu-HA(306-318) short-term TCL or MBP(83-99)-specific 

long-term TCC) after 1 and 2 h in co-cultures with autologous mDCs loaded with 

cognate Ag. T cells were selectively pre-treated for 30 min with 20 g ml-1 daclizumab 

(Dac-Tc) or control Ab and co-incubated with autologous CD25+ mDCs, pulsed with 1 

M cognate peptide. At indicated conditions, mDCs were pre-treated with 20 g ml-1 

daclizumab (Dac-mDC). Results are displayed as percentages of pStat5 expressing 

CD4+ T cells. n = 6. (b) Proportional number of Flu-HA(306-318)-specific expanded T cells 

after 5–6 d of co-culture with autologous peptide-loaded mDCs (n = 3). *P < 0.05, **P < 

0.01, ***P < 0.001. Mean values are shown ± SD. 

 



 

Supplementary figure 7 

Supplementary figure 6: IL-2 secretion: details of immune synapses. Detailed 

analysis of IL-2 secretion and surface marker expression on Ag-specific mDC-T cell 

conjugates. After 2 h of co-culture, CD25, CD11c, and CD4 expression and IL-2 

secretion were detected using the Amnis ImageStream technology. The left panel of 

this figure shows mDC-T cell conjugates in the bright field of the microscope 

supplemented by concomitant fluorescent staining of the abovementioned surface 

markers on the right. Scale bar, 10 µm.  



 

Supplementary figure 8 

 

 

 

Supplementary figure 7: Model describing the role of CD25 in T cell activation. 

DCs up-regulate CD25 and produce IL-2 only after activation with PAMPs or pro-

inflammatory mediators. Upon formation of the IS with an Ag-specific T cell, an mDC 

polarizes CD25 and releases its IL-2 directionally to its T cell contact. Those Ag-

experienced T cells that are capable of IL-2 production within hours of TCR stimulation 

can also release IL-2 to the IS. Secretion of IL-2 to the IS limits its diffusion and 

facilitates efficient capture of released IL-2 by CD25 on the mDC surface for its trans-

presentation to intermediate IL-2R expressed on resting T cells. This “signal 3” together 

with Ag-MHC-TCR “signal 1” and co-stimulatory “signal 2” leads to effective T cell 

activation, associated with up-regulation of CD25, entry to the proliferation cycle and 

production of cytokines, the earliest being IL-2. T cell secreted IL-2 then further 

enhances T cell proliferation, but at the same time, the subsequent abundance of the 

high affinity IL-2 signal primes the activated T cell to later cell death, assuring effective 

contraction of activated T cells at the end of the immune response. 


